Introduction
In cyclic and anoestrous ewes, luteinizing hormone (LH) is secreted in an intermittent manner (Yuthasastrakosol et al., 1977) , suggesting that gonadotrophin releasing hormone (GnRH) is also secreted in a pulsatile fashion, a view supported by the demonstration of simultaneous pulses of GnRH in hypothalamic portal blood and LH in jugular vein blood (Clarke & Cummins, 1982) . It has been suggested that intermittent delivery of GnRH to the pituitary gland is essential for gonadotrophin secretion to be maintained. Exogenous GnRH given in a pulsatile manner every 1\p=n-\2h to GnRH-deficient humans or monkeys can mimic the hormonal changes of puberty and the menstrual cycle Valk et al., 1980; Wildt et al., 1980) . McLeod et al. (1982a) have also reported that injections of low doses of GnRH every 2 h result in a sustained increase in pulsatile LH secretion in seasonally anoestrous ewes until the onset of a preovulatory LH surge, and that such animals, if primed with progesterone, will eventually ovulate and exhibit normal luteal function. Although short-term continuous infusion of low doses of GnRH is equally effective in this respect (McLeod et al., 1983) , only pulsatile administration of GnRH appears to be able to maintain cyclic activity for long periods in anoestrous ewes (McNatty et al., 1982; M. Khalid & W. Haresign, unpublished data). These results have, therefore, been interpreted to indicate that the pulsatile manner of GnRH stimulation is of great importance in determining the normal patterns of gonadotrophin secretion.
The importance of the manner of GnRH delivery to the pituitary is well-established (Knobil, 1980) but few data are available on the cellular mechanisms that mediate the different gonadotrophin responses under different physiological conditions. There is evidence that GnRH acts to increase gonadotrophin secretion by binding to a membrane receptor (Clayton et ai, 1979) . The involvement of hypothalamic GnRH in the regulation of pituitary receptors for GnRH has also been reported (Fraser et ai, 1982; Pieper <?r ai, 1982 The numbers of GnRH receptors were determined in a partly purified membrane fraction. Each anterior pituitary gland was thawed, sliced and homogenized on ice with a ground-glass homogenizer using 4 ml of ice-cold assay buffer (10 mM-Tris-HCl, pH 7-4, containing 01% BSA (Sigma Chemical Company, Dorset, U.K.) and 01% sodium azide). The homogenate was centrifuged at 300 g for 5 min, after which the supernatant was decanted and centrifuged at 10 000 # for a further 10 min. Binding experiments were initially carried out in the 300 g pellet, the supernatant after 300g centrifugation, the 10 000 g pellet and the supernatant after 10 000 g centrifugation. The binding was negligible in all the fractions except the 10 000 # pellet. After this second centrifugation stage, the supernatant was carefully decanted and discarded and the pellet was resuspended in 1 ml assay buffer and used for the binding assay. All the steps were performed at 4°C.
General binding procedure. (Fig. 1) 
Statistical analysis
A rise in LH concentrations was defined as an episode if (i) there was an increase of at least 50% above the preceding baseline value, (ii) there were at least two points between the peak value and the succeeding trough or baseline, and (iii) the rate of decline in concentration after the peak was no greater than that allowed by the half-life of the hormone.
The data for pituitary GnRH receptor content were analysed by analysis of variance.
Results
The pattern of change in plasma LH concentrations for ewes in Group 4, from 4 h before the start of GnRH pulses until 10 h after the bolus injection of GnRH, is presented in Fig. 3 . Before the start of GnRH pulses, plasma LH concentrations were basal, and characteristic of the seasonally anoestrous ewe. Each 2-h injection of 250 ng GnRH produced an LH episode. In 2 of the ewes, the preovulatory LH peak started 4 h and 6 h respectively before the bolus injection of 125 µg GnRH, whereas in the remaining 3 ewes it occurred in response to the bolus injection of GnRH. Although the preovulatory LH peak height was not reduced in the ewes in which the surge was induced by the bolus injection of GnRH (mean 117-0 ng/ml) compared to those ewes in which it occurred spontaneously (mean 790 ng/ml), its mean duration was less when induced by the bolus injection of GnRH (6-3 h and 11 h, respectively).
The numbers of pituitary GnRH binding sites for the four different treatment groups are shown in Fig. 4 . The GnRH receptor number was significantly higher (P < 0-025) for the ewes in Group 2 slaughtered immediately at the end of GnRH pulses and before the bolus injection than for any of the other treatment groups, while there was no significant differences in receptor numbers between ewes slaughtered 2 h (Group 3) or 10 h (Group 4) after the bolus injection of GnRH and control ewes slaughtered before the start of GnRH therapy. The number of pituitary GnRH receptors in the 2/5 animals in Group 4 in which the LH peak occurred spontaneously was only 40% of that recorded in the other 3 ewes in which the peak was induced by the bolus injection of GnRH.
Discussion
The plasma LH response to pulsatile GnRH administration observed in this trial was similar to that reported previously (McLeod et ai, 1982a) . Although the bolus injection of GnRH (125 µg) was designed to synchronize the preovulatory LH surge just before the time when it would have occurred naturally, it appears that it was not given early enough, since in 2/5 animals from which blood samples were collected the LH peak occurred spontaneously 4 or 6 h before the bolus injection. Although the preovulatory LH peak height was not affected, its duration was less (almost half) when it was induced compared to when it occurred spontaneously. The longer duration of the spontaneously occurring LH (Clayton et ai, 1980; Marian et ai, 1981) , hamsters (Adams & Spies, 1981) and sheep (Crowder & Nett, 1984 (Clayton, 1982) . It is probable therefore that the reduction in measured receptor content of ewes in Groups 3 and 4 does reflect a reduction in total GnRH receptor content. Such a decrease in the receptor numbers has also been reported to occur in rats (Clayton et ai, 1980 : Savoy-Moore et ai, 1980 Marian et ai, 1981) and sheep (Crowder & Nett, 1984) (Nett et ai, 1981) , the internalization of hormone, and probably receptors, subsequent to occupancy (Duello & Nett, 1980; Duello et ai, 1983) or the decreasing concentrations of oestradiol after the LH surge (Savoy-Moore et ai, 1981) . Since in this particular study the GnRH injections were given to intact animals and are likely to have produced changes not only in gonadotrophins but also in gonadal steroids, it is not possible to establish which specific factors were responsible for the observed changes in pituitary GnRH receptor content. Although Nett et al. (1981) reported an increase in GnRH receptors in ovariectomized ewes infused with high doses of GnRH, Duncan et al. (1986) have shown that, in rats, both pro-oestrous levels of oestradiol and a low serum prolactin level are necessary for GnRH to be able to increase the number of its own receptors, suggesting that it is the interaction of these factors which is responsible for receptor-regulation during the oestrous cycle. The possibility that GnRH may interact with pro-oestrous levels of oestradiol to regulate pituitary GnRH receptor content in the ewe therefore requires further study. Nevertheless, it seems likely that an increase in pituitary GnRH receptors, resulting from pulsatile GnRH therapy, is necessary for the pre¬ ovulatory LH surge to occur in the anoestrous ewe, whereas a decrease in their numbers may lead not only to the termination of the LH surge but also to a reduced release of LH thereafter.
